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lhc absolute mcmurcmcnt  of inclas(ic  diffcrcnlial  cross

scc[ions (1 X~S’s) for clcxmons scattering from atoms and
molcculcs presents a problcm especially a( low residual energy.
It usually requires a pmci.sc knowledge of the. instmncllt
response function (lRI-]  and tbc scattering gcomcwy, which arc
difficult to oblain at bm.[. IX.xlron bcarn propcrlics and the
IR}; arc scnsi(ivc  to surface conditions, clcc(ric and mag,nctic
fickts, etc. Iivcn when i( is possible (o get [hat information, it
is susczptiblc  10 drift which can occur during lhc long times
mm-wary to acquire data.

Presently, (IIC mosl commonly acecptcd calibration
proccdurc goes as follows. Measure rc]a[ivc scat[cring
intensities associated with various channels. ‘1’hen, apply sornc
corrcc[ions to lhcsc intcnsilics based on some rclat ivc 11<}’.
[:inally, calibration to IIIC absolute scale is achicvcd  by using
a knowil absolulc cross .scztion as a standard. ‘lhc difficulty
in lhis J)roccdurc  is to establish a condition  u[l(lcr which the
dcpcndcucc of the IRl:  on tllc residual energy of the sca[tcrcd
clccb-ons is known. Moreover, the ll<l; at onc im]mc( energy
mus[ bc [elated 10 anolhcr impact ci)crgy. So far, no rigorous
mchd for ovcrcmning this difficulty is available in practice..
A rcccm[ discussion of tbcsc matters has been given by “1’rajlnar
and McCoukcyl.

Wc arc prcsm[ly investigating a ncw approach 10 this
problcm. in this ncw approach the co]lvcllliona]ly  usrxt
hcmisphc.rical (or cylindrical) clcmon energy analy~,cr
(dctmor)  is replaced with a specially conswuclcd field free
drift hrbc. Ihc Iubc  is (crmina(cd with a 40 mm diamc[cr
multi-channel plate configured [o dctczl clccmns. l’in~c-of-
flight (101’)  spccll a of clcclrons  scattered from (1IC target
molcmlc arc obtained (at f_rxc41 impact cncrgics and sca[tcrillg
anglcss) by pulsing tbc incidcnl electron beam. ‘1’hc incidcn(
km is produced by an unsclcc[cd clccmon  gun with an
energy diskibulio[l of approximately 0.4 CV.

“llc inelast ic  [0 cimtic Xa[lcring in(cnsi[y ra t ios
obtained fmn tk “1’01;  spcc(ra rcprcscn[ the corresponding
[XX ratios. \Jndcr proper conditions, these in[c[lsi[y ratios
should bc indcpcndcnt  of residual energy, impac[ energy, and
lbc scattering f?conlclry. 1 ‘rem well cs[ablisllc41 cl~s[ic [X3’s

onc Olcn obtains inc.lastic IXS’S. “1’hcsc can serve as
secondary slandards for normalizing relative inelastic 1X3’S
obtainrd with conventional clcclron energy analyms in crossti
beam txpcrimcnts over some ranges of energy loss.

Our preliminary mul(s with Cl) and 1 lC arc promising.
A sarnplc “l’O1; spcmum from CO (liigurc 1) shows tbc elastic
scattering (-1 33 ns) and a311 state excimtion (200-300 ns)
fcalurcs.  l’hc vibrational lCVCIS cannot bc resolved wiih our
prcscnl setup. From figure 1, lbc intensity ralio of tbc a311
feature to ihc clas[ic peak is 0.18 i 0.02, which is in good
agrccnlcnt with lhc rcccnt mcasurcmcnts  of Zobcl ct at.2
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Figure 1 “l{)l; spcxlrum o f  9 . 0  CV clcctroIN scatkmd
frx m CO a[ 90”. Note tbc factor of 10 Inagnification
api)licd to the. data over 175 ns.

“Il~is work is being mrric.d out at J1)I X;allecb and is supported
by NASA.
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